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DETAILED ACTION 

This is in response to amendment to application no. 10/530,322 filed on April 25, 2008. 
Claims 1 and 4-6 are presented for examination. 
Claims 2-3 and 7-10 have been cancelled. 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1 and 4-6 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Nagahama et al. (US 2005/0121679 A1) (hereinafter Nagahama), and further 
in view of Kano (US 6,388,275 B1). 

Regarding claims 1, 5, and 6: Nagahama discloses (embodiment 2, col. 18-col. 
25) and shows (fig. 2) a group III nitride semiconductor light-emitting element, a GaN 
based LED, including an n-type contact layer of GaN doped with Si (12, col. 20, lines 
22-24), and n-type clad layer of AIGaN doped with Si (14; col. 21, lines 18-23), and 
active layer (16), a p-type clad layer (19), and a p-type contact layer (20), comprising a 
crack-preventing layer of InGaN doped with Si (13; col. 20 line 66 - col. 21 line 15) of n- 
type GaN-based materials, having a lower dopant concentration than that of the n-type 
contact layer (col. 20; lower to confine carriers in the contact layer, col. 20, lines 33- 42; 
though this refers to the cladding layer, the crack preventing layer has the same 
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physical concerns if included between the cladding layer and the contact layer, in order 
to confine carriers in the contact layer for lower resistivity), provided between the n-type 
contact layer (12) and the n-type clad layer (14). 

Nagahama does not explicitly disclose the limitation such as the use of a GaN 
crack-preventing buffer layer wherein the crack prevention layer has a dopant 
concentration within a range of 5x10 16 /cm 3 to 5x10 17 /cm 3 . 

Kano teaches the replacement of an InGaN-type crack preventing layer with a 
superlattice-type crack-preventing buffer layer (5; col. 4, lines 18-27) formed of both 
materials that compose the n-type contact layer and the n-type clad layer (col. 1 , line 30 
-col. 2, line 44). 

Kano is evidence that ordinary workers in the art would find a reason, 
suggestion, or motivation to use a crack-preventing layer with a superlattice. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to modify the structure imparted by Nagahama by using a 
crack-preventing layer with a superlattice, since Kano teaches this improvement is more 
closely matches the two lattice constants (between GaN and AIGaN) than does a crack- 
preventing layer of InGaN (col. 1 , lines 30-43). 

When applied to the device of Nagahama, layers of GaN and AIGaN are stacked 
alternating in composition so that the crack-preventing buffer layer is provided. This 
concept, when applied the GaN:Si and AIGaN:Si layers, the resulting crack prevention 
layer may be considered to be a GaN crack preventing layer, as it comprises GaN. 
Alternatively, if each layer in the crack-preventing buffer layer is considered to be its 
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own crack preventing layer, then the claimed crack-preventing layer may be the first 
GaN layer of the periodic structure. 

Still lacking form Nagahama as modified by Kano is the n-type contact layer 
within a range of 5x1 0 16 /cm 3 to 5x1 0 17 /cm 3 . The concentration of dopants is a results 
effective variable, as this system may be adjusted to increase carriers in the contact 
layer, allow for ohmic contact and acceptable threshold voltages, and to select the 
optimum range of leakage current and series resistance (evidenced by disclosure of 
Nagahama; col. 20, lines 24 - 38). 

Thus, these claims are prima facie obvious without showing that the claimed 
ranges achieve unexpected results relative to the prior art range. In re Woodruff, 16 
USPQ2d 1935, 1937 (Fed. Cir. 1990). See also In re Huang, 40 USPQ 2d 1685, 1688 
(Fed Cir. 1996) (claimed ranges of a results effective variable, which do not overlap the 
prior art ranges, are unpatentable unless they produce a new and unexpected result 
which is different in kind and not merely in degree from the results of the prior art). See 
also In re Boesch, 205 USPQ 215 (CCPA) (discovery of optimum value of result 
effective variable in a know process is ordinarily within the skill of art) and In re Aller, 
105 USPQ 233 (CCPA 1955) (selection of optimum ranges within prior art general 
conditions is obvious). 

Further, this dopant concentration range would be less than any preferred dopant 
concentration in the contact region. Thus, the contact region will have a greater dopant 
concentration than the crack preventing layer, even if Applicant can show that the 
greater concentration is not required to confine carriers in the contact layer. 
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Regarding claim 4, Nagahama discloses that the contact layer may have a 
dopant concentration of range of 1x10 17 /cm 3 to 1x10 21 /cm 3 , preferably range of 
1 x1 0 18 /cm 3 to 5x1 0 19 /cm 3 , overlapping the claimed range of 4x1 0 18 /cm 3 to 2x1 0 19 /cm 3 . 
In the case where the claimed ranges "overlap or lie inside ranges disclosed by the prior 
art" a prima facie case of obviousness exists. In re Wertheim, 541 F.2d 257, 191 USPQ 
90 (CCPA 1976); In re Woodruff, 919 F.2d 1575, 16 USPQ2d 1934 (Fed. Cir. 1990). 

Response to Arguments 

Applicant's arguments filed April 25, 2008 have been fully considered but they 
are not persuasive. 

In response to applicant's arguments against the references individually, one 
cannot show nonobviousness by attacking references individually where the rejections 
are based on combinations of references. See In re Keller, 642 F.2d 413, 208 
USPQ 871 (CCPA 1981); In re Merck & Co., 800 F.2d 1091, 231 USPQ 375 (Fed. Cir. 
1986). 

Applicant asserts that the claimed range of range of 5x1 0 16 /cm 3 to 5x1 0 17 /cm 3 is 
not disclosed by Nagahama. However, as explained in the rejection above, the dopant 
concentration in the contact region is a result effective variable, and thus the claimed 
range is obvious absent a showing of unexpected results. For example, Nagahama 
discloses that the concentration of dopants in a GaN layer may be in a range of 1x10 17 
/cm 3 to 1x10 21 /cm 3 . Applicants argue that "Nagahama et al merely discloses this range 
of the dopant concentration in connection with the contact layer, not with a crack- 
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preventing layer " (see page 5, paragraph 1 of Applicant Arguments/Remarks dated April 
9, 2008). However, in the present application, the crack-preventing layer comprises 
GaN and the disclosed concentration applies in this case (see column 20, lines 24-38 in 
Nagahama et al). 

Applicant further states that one of ordinary skill in the art would not dope a crack 
preventing layer in this range due to the increase in resistance. However, it has been 
established that lower dopant concentrations have benefits (better crystal quality and 
lower leakage) as well as drawbacks (increased resistance), and that this range is 
available to be optimized by an individual skilled in the art. 

Applicant argues that "one of ordinary skill in the art would focus on the increase 
in resistance. ..when determining a dopant concentration of the crack-preventing layer. 
So it would have been natural for one of ordinary skill in the art to adopt higher dopant 
concentration for avoiding the drawback of increased resistance" (see page 6, last 
paragraph - page 7 of Applicant Arguments/Remarks dated April 9, 2008). However, 
this assertion by applicant is not convincing since higher concentration causes "leak 
current in the device increases and the quality of crystal deteriorates, resulting in a 
shorter device life" (see column 20, lines 31-33 in Nagahama et al). 

In addition, applicant argues that "[t]he Examiner seems to simply state that 
'leakage current' is decreased by decreasing a dopant concentration in the context of an 
integrated circuit " (see page 3, paragraph 4 of Applicant Arguments/Remarks dated 
April 25, 2008). However, this argument by applicant is not convincing since Nagahama 
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et al teaches the "leakage current" in the context of a laser device (see column 20, lines 
27-31 in Nagahama et al). 

The concept of having a contact layer with a low dopant concentration is not 
claimed, but rather a range which Applicant asserts in arguments is low. Regardless, 
the dopant concentration in the contact layer has been established as a result effective 
variable and is obvious absent a showing of unexpected results. 

Thus far, applicant has not shown unexpected or unpredictable results in regards 
to having the claimed range of dopant concentration in the crack-preventing layer. 
Arguments made by applicant are well known and well established in the art and are 
also taught by Nagahama et al (see column 20, lines 24-38). Thus, the claimed 
invention is prima facie obvious over the combined references of Nagahama et al and 
Kano. 



Conclusion 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
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the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to ANTHONY HO whose telephone number is (571) 270- 
1432. The examiner can normally be reached on M-Th: 10:30AM-9:00PM EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Kenneth Parker can be reached on 571-272-2298. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/A. H./ /Jerome Jackson Jr./ 

Examiner, Art Unit 281 5 Primary Examiner, Art Unit 281 5 



